Expression and characterization of recombinant mast cell tryptase.
Tryptase, a serine protease, is the major protein component in mast cells. In an animal model of asthma, tryptase has been established as an important mediator of inflammation and late airway responses induced by antigen challenge. Human tryptase is notable for its tetrameric structure, requirement of heparin for stability, and resistance to endogenous inhibitors. Human protryptase was expressed as a recombinant protein in Pichia pastoris. The recombinant protein consisted of two forms of protryptase, one containing the entire propeptide and the other containing only the Val-Gly dipeptide at its amino terminus. Isolation of active recombinant tryptase required a two column purification protocol and included a heparin- and dipeptidyl peptidase I-dependent activation step. Purified recombinant tryptase migrated as a tetramer on a gel filtration column and displayed kinetic parameters identical to those of a native tryptase obtained from HMC-1 cells, a human mast cell line. Recombinant and HMC-1 tryptase exhibited comparable sensitivities to an array of protein and low-molecular-weight inhibitors, including one that is highly specific for tryptase (APC-1167). Similarly, the recombinant enzyme cleaved both alpha- and beta-chains of fibrinogen to generate fibrinogen fragments indistinguishable from those generated by HMC-1-derived tryptase. Thus, recombinant tryptase expressed in P. pastoris displays physical and enzymatic properties essentially identical to the native enzyme. This system provides a cost-effective and easy to manipulate expression system that will enable the functional characterization of this unique enzyme.